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(54) Three-dimensional scope system for vehicles with a single camera 



(57) A single video camera (1) is installed on a ve- 
hicle body. Two still pictures of an obstacle (5) are ob- 
tained at different vehicle traveling positions. A picture 
memory (21 ) stores the obtained still pictures. A feature 
point extracting section (22) extracts a feature point from 
the data of the stored still pictures. A three-dimensional 
coordinate data calculating section (23) calculates the 
distance from the vehicle body to the feature point and 
the height of the feature point based on the positional 
data of the feature point on the screen and the vehicle 



traveling distance data. A stereoscopic picture forming 
section (24) forms a stereoscopic picture image of a de- 
tected obstacle based on three-dimensional coordinate 
data of the feature points. A monitor (3) displays a plan 
view or a side view showing the relationship between 
the vehicle body and the obstacle, thereby allowing a 
driver to directly grasp the distance of the obstacle. 
When the obstacle is located within a predetermined 
distance from the vehicle body, the driver is cautioned 
against a predictable collision by the alarm sound or re- 
lated image. 



FIG. 1 
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Description \ 

[0001] The present invention relates to a three-dimen- 
sional scope system with a single camera for vehicles. 
More particularly, the three-dimensional scope system s 
of the present invention is capable of obtaining a dis- 
tance between a target and a vehicle body based on 
data of two still pictures of the target obtained at different 
vehicle traveling positions by using a single camera. 
[0002] Conventionally, two stereo cameras, which are 1 o 
mounted on a vehicle body, simultaneously perform the 
image pickup operation of an obstacle. Data of two still 
pictures obtained from the right and left cameras are 
used to detect corresponding or congruent points and 
to calculate the position of the obstacle based on the is 
principle of triangulation. 

[0003] Figs. 7 A to 7C schematically illustrates a con- 
ventional method for measuring the position of an ob- 
stacle by using stereo cameras mounted on a vehicle 
body, in Fig. 7A, a right stereo camera 7 and a left stereo 20 
camera 8, constituting a set of two stereo cameras, are 
installed on a front or rear side of a vehicle body 4. Figs. 
7B and 7C respectively show two still pictures obtained 
by the right stereo camera 7 and the left camera 8. An 
image processing apparatus analyses the resultant data 25 
of two still pictures to obtain corresponding or congruent 
points. The distance between the vehicle body 4 and the 
obstacle 5 is calculated. When the distance between the 
vehicle body 4 and the obstacle 5 becomes less than a 
predetermined value, a buzzer is actuated or warning 30 
sound is generated to caution a driver against the ob- 
stacle. 

[0004] This kind of conventional stereo camera sys- 
tem is disadvantageous in that it requires two cameras 
and therefore the system cost increases. 35 
[0005] To solve the above-described problems of the 
conventional stereo camera system, the present inven- 
tion has an aim to form and display a stereoscopic pic- 
ture image of the obstacle based on the data of two still 
pictures of the obstacle successively obtained by a sin- 40 
gle video camera mounted on a vehicle body. 
[0006] The present invention provides a three-dimen- 
sional scope system with a single camera for vehicles. 
The three-dimensional scope system of the present in- 
vention comprises a single camera mounted on a vehi- 45 
cle body for successively obtaining two still pictures of 
a predetermined target at different vehicle traveling po- 
sitions, a means for obtaining a vehicle traveling dis- 
tance between the different vehicle traveling positions, 
a means for obtaining a positional change amount of at so 
least one objective point of the target on a camera 
screen, and a means for obtaining three-dimensional 
coordinate data of the objective point based on the ve- 
hicle traveling distance and the positional change 
amount of the objective point on the screen. With this ss 
arrangement, the present invention makes it possible to 
obtain a stereoscopic picture image by using a single 
camera. 



[0007] Furthermore, it is preferable that the three-di- 
mensional scope system of the present invention further 
comprises a means for forming a stereoscopic picture 
image based on the three-dimensional coordinate data 
of the objective point, and a monitor for displaying a re- 
sultant stereoscopic picture image. With this arrange- 
ment, the present invention makes it possible to display 
the target in a stereoscopic manner by using a single 
camera. 

[0008] Furthermore, it is preferable that the means for 
forming the stereoscopic picture image includes a 
means for changing a viewpoint. With this arrangement, 
the present invention makes it possible to flexibly dis- 
play a stereoscopic picture image of the target to be im- 
age picked up from an arbitrary viewpoint. 
[0009] Furthermore, it is preferable that the three-di- 
mensional scope system of the present invention further 
comprises a means for generating the alarm when an 
obstacle is detected within a predetermined distance 
from the vehicle body. With this arrangement, the 
present invention makes it possible to caution a driver 
against a collision predictable from the approaching ob- 
stacle. 

[0010] Furthermore, the present invention provides a 
processing method for a three-dimensional scope sys- 
tem with a single camera mounted on a vehicle body. 
The method comprising a first step of causing the single 
camera to successively obtain two still pictures of a pre- 
determined target at different vehicle traveling positions, 
a second step of obtaining a positional change amount 
of at least one objective point of the target on a camera 
screen, a third step of obtaining three-dimensional co- 
ordinate data of the objective point based on a vehicle 
traveling distance between the different vehicle 
traveling positions and also based on the positional 
change amount of the objective point on the screen, and 
a fourth step of forming a stereoscopic picture image 
based on the three-dimensional coordinate data of the 
objective point. 

[0011] Preferably, the processing method of the 
present invention further comprises a step of generating 
the alarm when an obstacle is detected within a prede- 
termined distance from the vehicle body. 
[001 2] The above and other features and advantages 
of the present invention will become more apparent from 
the following detailed description of an exemplary em- 
bodiment and the accompanying drawings, in which: 

Fig. 1 is a schematic view showing a three-dimen- 
sional scope system with a single camera for vehi- 
cles in accordance with a preferred embodiment of 
the present invention; 

Fig. 2A is a side view showing the relationship be- 
tween an obstacle and a rearview camera mounted 
on a vehicle body; 

Fig. 2B is a view showing a still picture obtained 
though the image pickup operation of the rearview 
camera mounted on the vehicle body; 
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Fig. 2C is a side view showing the relationship be- 
tween an obstacle and a rearview camera mounted 
on a vehicle body at a different vehicle traveling po- 
sition; 

Fig. 2D is a view showing a still picture obtained 
though the image pickup operation of the rearview 
camera mounted on the vehicle body at the different 
vehicle traveling position; 

Fig. 3 is a view illustrating the measurement of the 
three-dimensional scope system with a single cam- 
era for vehicles in accordance with the preferred 
embodiment of the present invention; 
Fig. 4 is a view showing a displayed picture image 
of an obstacle which is formed by the three-dimen- 
sional scope system with a single camera in accord- 
ance with the preferred embodiment of the present 
invention; 

Fig. 5 is a flowchart showing the operation of the 
three-dimensional scope system with a single cam- 
era in accordance with the preferred embodiment 
of the present invention; 

Fig. 6 is a view showing a displayed picture image 
of the obstacle seen from above which is formed by 
the three-dimensional scope system with a single 
camera in accordance with the preferred embodi- 
ment of the present invention; 
Figs. 7A to 7C are views illustrating an obstacle de- 
tection in accordance with a conventional stereo 
camera system. 

[0013] Hereinafter, a preferred embodiment of the 
present invention will be explained with reference to 
Figs. 1 to 6. Identical parts are denoted by the same 
reference numerals throughout the views. 
[0014] A preferred embodiment of the present inven- 
tion is a three-dimensional scope system with a single 
camera for vehicles. According to this three-dimension- 
al scope system, a single rearview camera is mounted 
on a vehicle body. The rearview camera obtains two still 
pictures of a target successively at an appropriate time 
interval. The positional change of a corresponding point 
is calculated with reference to the data of two obtained 
still pictures. The detected obstacle data, such as dis- 
tance, height and others, are calculated based on the 
positional change data on a screen and an actual vehi- 
cle traveling distance. A monitor displays the detected 
obstacle data in a stereoscopic manner. When the ob- 
stacle is located within a predetermined distance from 
the vehicle body, the alarm is generated to caution a 
driver against a predictable collision. 
[0015] Fig. 1 is a schematic view showing a three-di- 
mensional scope system with a single camera installed 
on a vehicle body in accordance with a preferred em- 
bodiment of the present invention. In Fig. 1 , a video cam- 
era 1 is a rearview camera installed on a vehicle body. 
The video camera 1 is a digital video camera having the 
resolution equivalent to or higher than 800 pixels x 600 
pixels. A control unit 10, including a CPU and related 
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memories (ROM, RAM, etc), is connected to control the 
image pickup operation of the video camera 1 . 
[0016] Each still picture, obtained through the image 
pickup operation of the video camera 1 , is sent to an 

s image processing apparatus 2 which is connected to the 
video camera 1 . The image processing apparatus 2 an- 
alyzes the data of still pictures obtained by the video 
camera 1 to form a stereoscopic picture image. More 
specifically, the image processing apparatus 2 compris- 

10 es a picture memory 21 , a feature point extracting sec- 
tion 22, a three-dimensional coordinate data calculating 
section 23, and a stereoscopic picture forming section 
24. 

[0017] The picture memory 21 serves as a memory 

15 device for storing the digital data of still pictures ob- 
tained by the video camera 1 . The feature point extract- 
ing section 22 serves as a means for extracting a feature 
point from the still picture of an obstacle based on the 
digital data stored in the picture memory 21 . The three- 

20 dimensional coordinate data calculating section 23 
serves as a means for calculating the position of the ex- 
tracted feature point in a three-dimensional coordinate 
system. The stereoscopic picture forming section 24 
serves as a means for forming a plan view or a side view 

25 based on the three-dimensional coordinate data ob- 
tained by three-dimensional coordinate data calculating 
section 23. The stereoscopic picture forming section 24 
includes a viewpoint changing section 24' for forming a 
stereoscopic picture image to be picked up from an ar- 

30 bitrary viewpoint. 

[001 8] A monitor 3 is connected to the image process- 
ing apparatus 2. The monitor 3 displays the stereoscop- 
ic picture image produced from the image processing 
apparatus 2. The control unit 1 0 performs the data com- 

35 munication with the image processing apparatus 2 and 
activates a warning device 1 1 based on the result of col- 
lision prediction. 

[0019] Figs. 2A to 2D cooperatively illustrate the op- 
eration for successively obtaining still pictures of an ob- 

40 stacle by using the three-dimensional scope system 
with a single camera installed on a vehicle in accord- 
ance with the preferred embodiment of the present in- 
vention. Fig. 2A shows a traveling position where the 
video camera 1 mounted on a vehicle body 4 performs 

45 the image pickup operation of the obstacle 5. Fig. 2B 
shows a still picture of the obstacle 5 obtained at the 
traveling position shown in Fig. 2A. Fig. 2C shows a dif- 
ferent traveling position where the vehicle body 4 ap- 
proaches the obstacle 5 more closely. Fig. 2D shows a 

50 still picture of the obstacle 5 obtained at the traveling 
position shown in Fig. 2C. 

[0020] Fig. 3 shows an angular change of the video 
camera 1 corresponding to two successive image pick- 
up operations of the obstacle 5. In Fig. 3, "H M represents 
55 the height of the video camera 1 measured from a 
ground level. 80 represents an angle between the opti- 
cal axis C of video camera 1 and the vertical line. T 
represents a vehicle traveling distance in the backward 
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direction. Each of °H°, 00 and "1 " is a known parameter. 
At the first image pickup operation, a feature point 6 of 
the obstacle 5 deviates by an angle 61 with respect to 
the optical axis C of the video camera 1 . At the second 
image pickup operation, the feature point 6 of the obsta- 
cle 5 deviates by an angle 02 with respect to the optical 
axis G-of the- video-camera -1. Furthermore, M h° repre- 
sents the height of the feature point 6 of the obstacle 5, 
and h' represents a vertical distance from the video cam- 
era 1 to the feature point 6 of the obstacle 5. Both of h 
and h' are unknown parameters. Fig. 4 shows a still pic- 
ture of the obstacle 5 displayed on the screen of the 
monitor 3. The feature point 6 is a singular point of the 
picture, such as an apex of a solid body, appearing on 
the screen. 

[0021] According to the preferred embodiment of the 
present invention, the above-described three-dimen- 
sional scope system operates in the following manner. 
[0022] Fig. 4 is a flowchart showing the operation of 
the three-dimensional scope system in accordance with 
the preferred embodiment of the present invention. 
[0023] The video camera 1 is mounted on the vehicle 
body 4 and directed to the rearward of the vehicle body 

4 (refer to Fig. 2A). In step S1 , the control unit 1 0 controls 
the video camera 1 to perform the image pickup opera- 
tion to obtain the still picture shown in Fig. 2B. The still 
picture shown in Fig. 2B is referred to as first picture. 
Then, in step S2, it is checked whether a predetermined 
time At has passed or not. During this time interval, the 
vehicle moves backward and approaches the obstacle 

5 as shown in Fig. 2C. Then, in step S3, video camera 
1 again performs the image pickup operation to obtain 
the still picture shown in Fig. 2D. The stijl picture shown 
in Fig. 2D is referred to as second picture. 

[0024] The picture memory 21 stores both the first pic- 
ture and the second picture. In step S4, the control unit 
10 obtains the vehicle traveling distance n 1 u based on 
the traveling speed V of the vehicle body 4 and the time 
interval At between two image pickup operations. 
[0025] Then, in step S5, the control unit 10 causes the 
picture memory 21 to send the picture data stored to the 
feature point extracting portion 22. 
[0026] Then, in step S6, the control unit 10 causes the 
feature point extracting portion 22 to extract the feature 
points from the first and second pictures. Namely, a pre- 
determined number of corresponding portions are 
searched by comparing the first and second picture da- 
ta. This kind of searching operation can be done by us- 
ing the pattern match processing. Alternatively, it is pos- 
sible to apply the differential processing to the picture 
data obtained from the video camera 1 to detect the edg- 
es of the obstacle 5. Line segments connect the detect- 
ed edges to obtain a wire frame image of the obstacle 
5. Then, each apex of the obtained wire frame image is 
designated as a feature point. This processing is repeat- 
ed for each of the pictures, thereby obtaining a plurality 
of feature points. Based on the comparison between the 
feature points of successively obtained still pictures, 



closest feature points are designated as corresponding 
or congruent points of two still pictures. 
[0027] Then, in step S7, the control unit 1 0 causes the 
three-dimensional coordinate data calculating section 

5 23 to obtain the three-dimensional coordinate data rep- 
resenting the feature points. 
— [0028] Hereinafter, the method for calculating the 
three-dimensional coordinate data of the feature points 
will be explained with reference to Fig. 3. The three-di- 

10 mensional coordinate data of the feature points are ob- 
tained based on the positional change amount of the 
corresponding points on the screen and also based on 
the vehicle traveling speed. 

[0029] For simplifying the explanation, it is assumed 
is that the obstacle 5 is positioned on a central axis (i.e., 
Y axis) of the screen. The vehicle traveling distance T 
during two consecutive image pickup operations is ex- 
pressed by the following equation. 



where V represents the traveling speed of the vehicle 
body 4 and "At" represents the time interval between two 

25 consecutive image pickup operations. 

[0030] Meanwhile, a distance 11 represents a horizon- 
tal distance from the video camera 1 to the feature point 
6 of the obstacle 5 in the first image pickup operation. 
Similarly, a distance 12 represents a horizontal distance 

30 from the video camera 1 to the feature point 6 of the 
obstacle 5 in the second image pickup operation. These 
distances 11 and 12 are expressed by the following equa- 
tions. 

35 11 = (H-h).tan(e0 + ei) 



12 = (H - h) • tan (GO + 92) 

40 

where °H U represents the height of the video camera 1 , 
n h" represents the height of the obstacle 5, 00 repre- 
sents the angle of the optical axis C of the video camera 
1 , 01 represents the deviation angle of the feature point 

45 6 with respect to the optical axis C in the first image pick- 
up operation, and 82 represents the deviation angle of 
the feature point 6 with respect to the optical axis C in 
the second image pickup operation. 
[0031] As a value (11 -12) represents the vehicle 

so traveling distance, the following relationship is estab- 
lished. 

I = v • At = 11 - 12 

55 

[0032] When L represents a constant determined by 
the screen size, the Y-axis coordinate value of the fea- 
ture point 6 can be expressed in the following manner. 
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' y1 = Ltan61,y2 = Ltan62 

[0033] Accordingly, 61 and 82 are expressed in the 
following manner. 

61 =tan -1 (y1/L) 

62 = tan " 1 (y2/L) 

[0034] In other words, the deviation angles 61 and 62 
can be obtained from the Y-axis coordinate values. The 
height °h n of the feature point 6 is expressed in the fol- 
lowing manner. 

h = H - (v • AX)/ (tan (60+61 )-tan (60+62)) 

[0035] When the feature point 6 is not located on the 
Y axis, it is desirable to shift or project the feature point 
6 on the Y axis and then to obtain the X-axis coordinate 
value of the feature point. When °d° represents a dis- 
tance from the video camera 1 to the feature point pro- 
jected on the Y axis and B x1° represents the X-axis co- 
ordinate value of the feature point 6 on the screen, a 
lateral or horizontal distance n a M from the central axis is 
expressed by the following equation. 

a = d • x1 / L 

(d 2 = (I0+I1) 2 + (H-h) 2 , lo=(H-h)tan60) 

[0036] Accordingly, all of the horizontal distance "11° 
from the video camera 1 to the objective point, the height 
"h" of the objective point, and the lateral distance fl a u can 
be obtained. Thus, it becomes possible to draw a ster- 
eoscopic picture image. 

[0037] Based on the coordinate values of the feature 
points, it becomes possible to create or form a stereo- 
scopic picture image similar to those disclosed in Figs. 
2B, 2D and 4 which are obtained (i.e., image picked up) 
by the video camera 1 . However, to surely grasp the dis- 
tance, it is also desirable to form and display another 
picture image showing the side of the vehicle body 4 as 
shown in Fig. 3, or showing the top of the vehicle body 
4 as shown in Fig. 5. 

[0038] According to this embodiment, the viewpoint 
changing section 24' is provided to form a stereoscopic 
picture image to be picked up from an arbitrary view- 
point. Namely, in step S8, the control unit 10 causes the 
viewpoint changing section 4* to adjust or optimize the 
viewpoint. 

[0039] With the function of the viewpoint changing 
section 24', it becomes possible to shift or move the 
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viewpoint to any other place, such as the infinite point 
or the driver's position, from the video camera 1 . As a 
result, it becomes possible to emphasize the effect of 
stereoscopic image creation. By utilizing such a flexible 
s image creation, it becomes possible to directly and ac- 
curately grasp the distance from the vehicle body 4 to 
trie obstacle'5. 

[0040] Then, in step S9, the control unit 1 0 causes the 
stereoscopic picture forming section 24 to form or create 
io a finalized stereoscopic picture image which is dis- 
played on the monitor 3. 

[0041] When the vehicle body 4 moves backward, the 
control unit 10 checks the positional relationship be- 
tween the vehicle body 4 and obstacle 5 based on the 

is three-dimensional information of them. When the dis- 
tance between the vehicle body 4 and obstacle 5 be- 
comes shorter than a predetermined value (i.e., YES in 
step S10), the warning device 11, such as a buzzer, is 
actuated to caution a driver against a collision predicta- 

20 ble from the approaching obstacle 5 (step S11 ). Instead 
of using the buzzer, it is preferable to generate warning 
sound or turn on a red indicator lamp. 
[0042] According to the above-described embodi- 
ment, only two still pictures are used to create or form 

25 a stereoscopic picture image. However, when the image 
processing apparatus has a sufficiently high speed in 
the image processing, it is possible to obtain animated 
or dynamic picture images by speedily converting con- 
tinuously obtained still picture data into serial stereo- 

30 scopic picture images. 

[0043] As apparent from the foregoing description, 
the preferred embodiment of the present invention pro- 
vides a three-dimensional scope system with a single 
camera for vehicles. According to this three-dimension- 

35 al scope system, a single video camera is mounted on 
a vehicle body. The single video camera obtains two still 
pictures of a target successively at an appropriate time 
interval. The positional change of corresponding points 
are calculated with reference to the data of two still pic- 

40 tures thus obtained. The detected obstacle data, such 
as distance, height and others, are calculated based on 
the positional change data on a screen and an actual 
vehicle traveling distance. A monitor displays the detect- 
ed obstacle data in a stereoscopic or three-dimensional 

45 manner. When the obstacle is located within a predeter- 
mined distance from the vehicle body, the warning de- 
vice is activated to caution a driver against a predictable 
collision. Accordingly, it becomes possible to measure 
the distance of the obstacle by using a single camera. 

50 The collision prediction can be performed at a low cost. 
[0044] As explained in the foregoing description, the 
present invention provides a three-dimensional scope 
system with a single camera for vehicles. The three-di- 
mensional scope system of the present invention com- 

55 prises a single camera mounted on a vehicle body for 
successively obtaining two still pictures of a predeter- 
mined target at different vehicle traveling positions, a 
means for obtaining a vehicle traveling distance be- 
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tween the different vehicle traveling positions, a means 
for obtaining a positional change amount of at least one 
objective point of the target on a camera screen, and a 
means for obtaining three-dimensional coordinate data 
of the objective point based on the vehicle traveling dis- 
tance and the positional change amount of the objective 
point on the screen. The present invention makes it pos- 
sible to measure the obstacle position with a simplified 
arrangement. It becomes possible to prevent the vehicle 
body from colliding with an obstacle. 
[0045] Furthermore, it is preferable that the three-di- 
mensional scope system of the present invention further 
comprises a means for forming a stereoscopic picture 
image based on the three-dimensional coordinate data 
of the objective point, and a monitor for displaying a re- 
sultant stereoscopic picture image. With this arrange- 
ment, the present invention makes it possible to display 
the target in a stereoscopic manner. 
[0046] Furthermore, it is preferable that the means for 
forming the stereoscopic picture image includes a 
means for changing a viewpoint. With this arrangement, 
the present invention makes it possible to flexibly dis- 
play a stereoscopic picture image of the target to be im- 
age picked up from an arbitrary viewpoint. Thus, it be- 
comes possible to emphasize the effect of stereoscopic 
image creation. 

[0047] Furthermore, it is preferable that the three-di- 
mensional scope system of the present invention further 
comprises a means for generating the alarm when an 
obstacle is detected within a predetermined distance 
from the vehicle body. With this arrangement, the 
present invention makes it possible to caution a driver 
against a collision predictable from the approaching ob- 
stacle. 

[0048] Although the above-described embodiment 
provides the image processing apparatus 2 separately 
from the control unit 10, it is needless to say that the 
image processing apparatus 2 and the control unit 10 
can be integrated into a single computer-based control 
unit. For example, all of the feature point extracting sec- 
tion 22, the three-dimensional coordinate data calculat- 
ing section 23, and the stereoscopic picture forming sec- 
tion 24 can be replaced by the CPU of the control unit 
10 when the CPU can operate as a means for perform 
the same functions thereof. In this case, the picture 
memory 21 functions as one of built-in memories in the 
control unit. 

[0049] This invention may be embodied in several 
forms without departing from the spirit of essential char- 
acteristics thereof. The present embodiment as de- 
scribed is therefore intended to be only illustrative and 
not restrictive, since the scope of the invention is defined 
by the appended claims rather than by the description 
preceding them. All changes that fall within the metes 
and bounds of the claims, or equivalents of such metes 
and bounds, are therefore intended to be embraced by 
the claims. 
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Claims 

1 . A three-dimensional scope system comprising with 
a single camera for vehicles, 
characterized by 

a single camera (1 ) mounted on a vehicle body 
(4) for successively obtaining two still pictures 
of a predetermined target (5) at different vehicle 
traveling positions; 

a means (10) for obtaining a vehicle traveling 
distance (I) between said different vehicle 
traveling positions; 

a means (10, 21 , 22) for obtaining a positional 
change amount of at least one objective point 
(6) of said target (5) on a camera screen; and 
a means (10, 23) for obtaining three-dimen- 
sional coordinate data of said objective point 
(6) based on the vehicle traveling distance (I) 
and said positional change amount of the ob- 
jective point on the screen. 

2. The three-dimensional scope system with a single 
camera in accordance with claim 1 , further compris- 
ing: 

a means (1 0, 24) for forming a stereoscopic pic- 
ture image based on said three-dimensional 
coordinate data of said objective point (6); and 
a monitor (3) for displaying a resultant stereo- 
scopic picture image. 

J. The three-dimensional scope system with a single 
camera in accordance with claim 2, wherein said 
means (10, 24) for forming said stereoscopic pic- 
ture image includes a means (24*) for changing a 
viewpoint. 

L The three-dimensional scope system with a single 
camera in accordance with any one of claims 1 to 
3, further comprising a means (11) for generating 
the alarm when an obstacle (5) is detected within a 
predetermined distance from said vehicle body (4). 

A processing method for a three-dimensional scope 
system with a single camera mounted on a vehicle 
body, 

characterized by 

a step (S1-S3) of causing said single camera 
to successively obtain two still pictures of a pre- 
determined target at different vehicle traveling 
positions; 

a step (S5-S6) of obtaining a positional change 
amount of at least one objective point of said 
target on a camera screen; 
a step (S7) of obtaining three-dimensional co- 
ordinate data of said objective point based on 
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a vehicle traveling distance between said dif- 
ferent vehicle traveling positions and also 
based on said positional change amount of the 
objective point on the screen; and 
a step (S9) of forming a stereoscopic picture 5 
image based on said three-dimensional coordi- 
" "Kate data of said objective point. 

6. The processing method for a three-dimensional 
scope system with a single camera in accordance 10 
with claim 5, further comprising a step (S1 0-S1 1 ) of 
generating the alarm when an obstacle is detected 
within a predetermined distance from said vehicle 
body. 
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